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FEDERAL AVlATlOCd AGEhI:‘:
Wmhington 25, D.C.

TECHNICAL STANDARD ORDER
Regulgstione of the Administrator

. Putt 514
SdjeuS: FUEL DRAIN VALVES no-C76

Part 514 which umtains minimum performance standards and spedcations  for mstmials,
pwts, and appliuwm aged in aircraft oonsists of two rubparts.  Subpart A attains the general
rsqui=ments applicable  to all Technical Stan&d  Orders Subpwt  B amtaim the technical
~ttmdards  and pcification.s to which a particular product must cunform.

ANY TECHlUCAL  STANDARD ORDER MAY BE OBTAINED BY SENDING A RE-
QUEST TO FAA, WASHINGTON e6, D.C.

Subptt  A-GENERAL
$5144 Definition of terms

A8PsediAthbpati:
( a )  “ddminbtrator”  IWNAB  the

Adm!nfstrator  of the Federal Avfa-
tion Agency or any peason  to whom
be has delegated  high authority in the
matter concenred.

(b) “FM” mmn~ Federal Aria-
tion Agency.

.

.

(cl “Manufacturer” mean8  a per-
UM who controls the design  and
quality of an article produced under
the TSO system, including  ali parts

thereof  and  pm and  Mrviaa
related thereto obtain& from out-
ride mums.

( d ) %rtlcle” mMns  the mat*
rials,  parts, or appliances for which
rpprotal  18 mjaimd under the Civil
$~ftRegulatWU  for \ut 00 civil air-

* &  Buir and  purpoa
( a )  Bti. Election  do1 o f  tbt

Federal Aviation  Act of 1958,  and
6t8.18,  401,  4b.l& !Ll&  ai8, X18,
10.21,  18.18,  and 14.18  of thW title
(C1vil  Air Begulattons).

(b)  Purpwc. (I) Tbte p a r t  pm
nrribe~ i n  Individual !hchnlcal
lhn&rbordsrrtbeainlrponr~
formance  and qoallty  control #tmd-
l d3 for FAA approval of rpectbed
articlea W on civil l ircmft,’  and
pswcr~bas the metbals by whlcb the
aumfrcturer of much utkka  #hall
8how  compliano  with ma&  IClAd-
ml8 in order to obtrirer rutbortm-
urn for tbe ubt of the artick8 OA
civit l lrcmft.

(2) The petiormanco  rtmdards
mt forth Itr the bdmdual Tscbrrial
lbraAlrd  Or&n art tbarp  &and-
ad8 found asclsrrary  by tk Admin-
mmto? to amme th8t the pm%-
hr utsck when mm on cl+11 rtr-
crrfi ~111 aperate rattrfactoril~,  or
rcccmplirh ntWactorilp  it8 to-

@514.2 I’S0 rothoritrtka,
(a )  pritd3qm  No pemn  @ball

i d e n t i f y  an artMe  with a T&O
marking unless he bold8  a TSO  au-
tborimtIon  -and  tbe article  meet8
tbe appliable  T80 rhur&r&  pm
8lzMdliAtbiuput.

(b) &ttew 01  craaptunoe  M
paw  to aruzjf  1, Iem. An FAA let-
ter of l mptance  of a rtrtement  of
canfomlaace imwd for 8n l tick
prior to July &1862,  i8 an autborl-
rutiou wkhh the mnnilag  of tblr
part  md the bolder tbuwf my
continue to xuanufrcttm  mcb rrtl-
de without obtaining  an additional
TSO  l thorizatlon, but ahall cum
ply w i t h  t h e  rsquireareatm  o f
# 514.8  thwugb  g 514.10.

(c) AppldaMa.  The umaufac-
turer  or hi8 duly aWorM  mpre
entatioe  rhall mbmit  a n  ropllca-
UOA  f o r  a TSO  rutborisMion  t@-
gether with the following &cu-
me~ta(f!keAppe~dixAatthir~b
put for nmpk  8ppliaUo8)  to the
chief, Errgsneering  8nd  ManQWtu?-
iag Btm~b,  FH.gb! Stxindard~  Dfvl-
don, in  the  mgion lo which the
m&nuf8ctum? b iocaw*
(1)AatWsw-f~

cwtifying  that the l p@llcmt  has
mnnptied  with tbe ptovirio~  ot
Subpart A end the wtkle  mmtu
the applknble  gcrlarmmo @and-
rrcb eeablished  I n  Sutprt B of
this part (See Appemdir  B af tbls
mbpart  f o r  rumple  mtatexnent  o f
conforsmmcs  1 t

(2)  Copies  of the tmbnleml  beta
uimd IA the petiommncc  mnd-

Y&J8 mt forth lu subpart IB bi thi6
pm for the prrtlculw  article;

(8)  A &@cHption  of hlr grrrlity
amtrol  aJwtem  IA tbedetAll8pec?med
in 8 1.36  of this title (Clril  Atr
Regulrttons). I A  cwbp~ylag  with



8 5143 Conditionc on suthor‘i~ttonlr,
The manufacturer of an article

under an autborbtion  iagued under
the prWsions  of this put 8hU-

(a ) Manufactuw such article In
recordaxe  with  the requirements

.A. ~ U’ y$ --; z..*?aL of-&ubpart  A and the performance.\ * ._ I stUda&  contalaed  in the appl.i~a~~~.
ble TSO of Subpart B of this  part: ’

* ‘. (b) Conduct the required tests
and Mepections,  and establish and
rPaintaia  a quality control ggstem
wlequate  to assure  that 8ucb article,
ae manufwtured,  meets the requie

. men& of paragraph (a) of this dec-
$&on  sod is In a condition  for rofe
@P--w  ----

t c) Pqmre and maiatxin ior
ach type or model of such article
a current file of complete teshnkal
data and records in wcordance with
tSM.6: and

(d) Permanently and legibly
mark  each such article with the fol-
lowing information:

(1) same and address of the
manufacturer,

(2)  Eqtripment name, or type or
model desfgnation,

(3) Weight to the nearest tentb
of a pound,

(4) Serial number and/or date of
manufacturer, and

(5) Applicable Technical Stand-
rrd Order (TSO)  number.
$514.4  Deviationa

Approwl for 8 deviation from the
performance tiandards established
in Subpart B may be obtained 0~1s
ff the standard or stkndards for
which deviation is xque8ted  are
&mpenkated  for bg  factors or de-
sign features which p r o v i d e  an
equiwlent  lerel of safety. A rp
quest  for such approwl  together
with the pertinent data shall be
Nbmltted  br the manufacturer to
the Chief, Engineering and Manu-
facturlng Branch of tbe Region fn
which the applicant is located.

(a) By Xanufacturer-(1)  Xinor
chanpe8. The manufacturer of an
artkle under an authorization is-
sued pWSUaEt to the prciTi,cir~:: c?
this part may make minor design
ebanm to the article witbout  fur-
tber approoal  by the F A A ,  IOn
such aae the &anti  article 8hall
Htatn the original mode8  number
and the manufwturer sha%l for-
ward to the Chief, Engineering and
!Uanufacturfng  Branch such revised
data as may be necessary  for com-
p?im*f* with  6 m.c!w’).

(2) jlojor  chanpm. If the
changes to the article are so erteo-
rive u to rtqrtire  a mbstaatiall~
complete inrestipation  to determine
cc,Iql?  j:11>f+ w!th t h e  perfwmince
rtandmdg  established in Subpart B,
the manufacturer 8hall assign a beff
type or model designation to the

(b)  B#l pcsromI  othar  tAun the
mcmuJac?ur~. Design chaI3ge0  to
an article bs a person other than
the m a n u f a c t u r e r  wbo rubmftted
the 8tatement  of conformance for
such a-rticle.  are not eligible for ap
proral -under thi8 pait, unlw N&I
person is a manufacturer u deilned
in i 514.0  and applies for ruthortta-
tion under #5M.2(c).

ordb
(a) A mmufktww  BoIding  en

8othorlzWon Wued gmrrsoaet 4x1 tie
provisions  of thfs part &ball,  for a11
articles manufactured  under such
authorizatlcm  on and after July 1,
1882,  maintain and keep  at his fac-
tory :

(1)  A corn
nsca1 drrui le forr OBeh type orlr

lete and  current  fw&-

model of article which &all  Include
the design drawings and wca-
tions. This technical drata  &all  be
retained for the duraHon  of his
operation  under  the provlatona  o f
this part.

(2) Chtnpltte and current inrpcc,
tion records to 8how that a!1  impec-
tions  and teds required  to ensure
compliance with this par& have been
properly awompW~~I  and cIoet~-
mented. These  txsxwde  tiallll I!E
retained fop at least two year&.

(Pa-b  The da ta  wed In pua-
maph (a)(l)  o f  this  mctlon  &WI
be identided  and copiea transferred
to the FL4 for record purposes in
the event the manufacturer termi-
nates his busiwss or no longer op-
erates under tbe prooirioar of this
part*
8 514.7  Imp&ion  and liiramhation

of d8& uticb or ralnofaetur-
iw& faticr,

The mabofacturrrr  8haU,  upon m
que& permit an l utbotieed repre-
rrchtatite  of tk FM to inrpsct any
article  manufactured  poruuant  t o
this part, and to obserw the quality
control Wpectioob  a n d  tartr md
exam%De  the 3lnmlfactutlRbg  awli-.
tiea and tmbafcat  data db fw meh
article

Whenever  the iatcaigation of an
accident or a aprice  dimculty  ’ tol
pwt @mm a n  onWe feaqtute  o r
characteristic caused by a defect in
besigu or manufacture of an article,
the manufacturer ehall upon the m-
quest of t&e  chief, En,llfbarint  &nb
IbOmufacturinp  Branch, report the
tesults  of his iatestigatioo  and the
action, if any, taken or proposed b,v
him to correct the defect in de&m

or manufachm (u., rer+ioc buUe=
tin, dee@m cban?es.  etc.). tf *t -
defsi RQUr-E=t, b u~.~...  c.L;sg  07
0th rction t o  cutmct t h e  unde
feature or characteristtc, the t~anu- /-
facturer  rball  rerubmft  tcr tbe Chief,
Engf  aeering and Manufacturing
Branch, the  data lrecessarg for the
l6suanoe  of an l irworthfnem  direc-
tive containing the appropriate car-
tective  action.

Whenever the AdminWrator dbds
tbaturmrnufacturer  boldingra au-
thorizetbm  bm9d pumuant to the
provisioner  of this part has ideat i-

--Wd UI article by a T80 harUg
Badahatrpcbcvtlck~wmeet
the qs@iarbk  pesdormance  rtaad-
ar& of thfe part, the AdminUstrator
may, upon notice themf to tie
mmnniiuumr~  wmdtaw the manu-
facttmPe  l utborkntion  and, nbere
necessq-, prohfbft  any fur ther
certification or operation of a cfvi)
aircraft upon which such artlc.le is
ialrtalled until appropriate cortex-
tioe action is taken.
$StUO  Z’muferabiIity  md duta-

tioa
An authorization issued pursuant

to the provirfons  of this part 8hall
not be transferred and is e!Tectke
until surrendered, or withdrawn,  or
&&erwiee  terminated by t&e  Admin-
btrator.

Alr~tmfs A
#AMPLE  APPWCATZON  pD1 TM,

AVTHOt12AT10h

Applicatfon  i6 berebs ma& for rotbor-
iutton to ow the Technical Standardor&T plTbC&UNU.

~CbC?d j6 1. 6toteIINDt Of COXkfOrplUrcQ

Tbe tecbniccri  drlu  required bx tbti 7s. t
Ln the uantity 8pccideC  are tr8bsmitted :
(hem* th)f (oadtr  oeparate corer).

Aotbdntioa  to  ue TSO ibratlbca-
tion on tblr rrnek 88 ?e@Imatod.



]I 514.82 Fuel drain valves - m&C76

a (a) &plicability.  Minimum performance standards are hereby established
for fuel drain valves to be used in civil aircraft of the ‘jr,iteC States. kk-
models of fuel drain valves manufactured on or after the effective date of
this section shall meet the standards specified in th Federal Aviation Agency‘ . Standard, “Fuel Drain Valves” 3 f/dated October 1, 1962..0

l .
l

(b) Markinq. Articles shall be marked in accordance with the requirements
of 1[ 514.3(d) except that: .

(1) The size  shall be shown in lieu of the weight required by i X4.3(6)(3);
md - --. -r.- . -_a.*.  _ ---. .*

(2) Parts too small to contain all the required information shall be
marked with the TSO number crnd the manufacturer’s mme  or identifying mark.
For such parts, the other marking data required by t 514.3(d) shall be placed
on the shipping container of the part.

(c) Data requirements. In addition to the data specified in ]I 514.2,  thi
manufacturer shall furnish to the Chief, Engineering and Manufacturing Branch,
Flight Standards Division, Federal Aviation Agency, in the region in which the
manufacturer is located, the following technical data:

(1) Six copies of an instruction manual describing the product and
supplying information on maintenance, overhaul, and installation.

.
(2) One copy of the manufacturer’s ‘test report.

(d) Effective date. March 1, 1963.

l/Copies my be obtained upon request addressed to Publishing and Graphics
- Branch, Inquiry Section, MS-158, Federal Aviation Agency, Washington 25, D.C.

2/S/63



October 1, 1962

t
FdU STANDARD - FUEL  DRAIF  VALVES /H

.
.’

1 0 PURPOSE: To specify minimum requirements for fuel drain valves
that are intended to drain fuel or water from low points in
l ircraf t fuel systems. Fluid discharge  from the valve is intended
to be drained to a container for inspection. .

2 l SCOPE: This standard covers the requirements for acceptance of
fuel drain valves used its a quick means of draini- fuel or water
from aircraft fuel systems. !Chese  valves are intended to be used
in fuel tazik sppm%)sg strainers and gmcolators  o

3 . GENERAL REOUTRE!QNTS:

3.1

3.2
d 3.2.1

-
3.2.2

3.2.3

.
3.24

._ . .

I . .

a

3.2.5

3.2.6

Materials. Materials shall be of a high quality which experience
and/or tests have demonstrated to be suitable for use with aviation =
fuel6  having an aromatic  content fram 0 to 30 percent. Synthetic
rubber parts shall be age dated in accordance with ANA Bulletin
No. 430. All metals used In the construction of fuel drain valves
shall be of corrosion resisting type or shall be suitably protected
to resist corrosion during the normal service life of the valve.

Pus% Spillage o The drdlfn valve shall be designed to permit operatiorb
without spillage OY leakage of fuel on operating personnel. !

\

Position Indication. Indication shall be provided for the opemand
closed position of valves. The valve shall utilize detents or other
suitable means to retain the valve in the full-closed position. When
manually released from the open position, the valve shall automatically
return to the closed position. :.I -

Self-locki%. The valve ahall  be provided with a means to prevent
accidental opening OY opening due to vibration or air loads.

prf, TI;c TTIVP ~b?3 be designed so that the inlet pressure does
not tend to open the valve, and so.that the inlet pressure keeps the
valve dn the sloshed M malad c&it&on.

Loss of  Parts , Fusf drain valves @hall be designed to preclude the
loss of parts. Design consideration shall be given so that the main
seal will remain in place and prevent fuel leakage in the event of
possible damage to or loss of the valve stem from operational loads
to be anticipated in service. If threaded fittings are employed to
rupport  the valve, posithe design provisions shall be included to
prevent operational lords from rotating the valve body out of its boss.

Screens. The des ign of  the  valve  shall  include no features,  such as
screens or baffles, which could impair the valves effectfveness  in
draining fuel containing water and other contaminants.



4 l TEST~CONDITIONS:

4.1 Atmospheric Conditions. Unless  otherwise  specif ied,  all tests  L
required by this standard shall be conducted at an a-spheric
pressure of approximtely  29.92 inches of mercury and at m
ambient temperature of approximately 250 C.

4.2 Fluids. Unless otherwise specified, commercial grade aviation
faaelo &all be wed for all test@. - _I..

5 l TEST METHODS AND PERFNWANCE  REQUIREMENTS:

5.1 Ptmcti0n81, This test shall demonstrate the ability of the valve
to meet the design requirements specified in Sections 3.2.1,
3.2.2# 3.2.3, 3.2.4, and 3.2.5.

5.2 Flow Test. The drain valve shall be connected to a suitable
container rrad the time required to pass a 1 quart quantity of
fuel still be determined when conducted with 8 mm&mm head of
six inches of  fuel . The time to flow 1 quart shall not take
longer than 1 minute.

5.3 Lea&e Tests.

-

5.3.1 Fuel Leakage. The fuel leakage test shall be conducted at pressures
of four inches of fuel, one p.s.& 20 p.t.i., and 60 p.s.i.  The
pressure ehsll be applied to the drain valve inlet with the valve
in the closed position; there shsll be no leakage.

5.3.2 Air Lea-e. The air leakage test shall be conducted with the
valve installed In a suitable test setup m that the valve inlet
port is covered by fuel. Air pressure varying from 0 to five p.s,i.:r
shall be applied to the valve outlet port tith the valve in the
closed position. There s&l1 be no air leakage evident.



5.4 Fuel Resistance and Extreme Tmyrature. The fue! resbmmce  and extreme
temperature tests ahall  be conducted in accordance vith the foiioxiq
t&L&e:

Fuel Resistance and Extreme Temperature
Test Schedule .

Test 1
I

Fuel Resistance
Phase I Phase I L o w  Tcmpemture  - ’

Component
eonfiguration

Test Pluid

Period
duration
Ambient and
test fluid

KIL-s-315L)
1 type IIf
1 96 hOUr6

crvice condi  t iona,

None
I
(24 hours

1 (4 duye) t
’ 158%  ~2~ P, or rculating  air at 1580

the normal o F. or the noma1
tempersture. operating temper- crating  tanperature

ature of the the eistem in which
rrystem in wMch e cmponent  1s used,
the component fs ichever  ir higher.

edcage te8ts, using
MU,-W3136, type 1

4mmtcd aa +iiId
be expected under
normal rervice
condi  t ionr ;y

L o w e r  t h e  f l u i d
t

cmg
erature  to

-67 +2’ F.# then
main&n the f luid
taaperature  at -67O
+2O F. fcr a minimum
:f 18 hOUr6.

None I

With temperature not
higher than -650 F.,
conduct functional
l d leabge  tests,
USi= m-S-3136 j
type I f luid.

2/

I/ Each perid s?dl follo& immediately after the preceding one in the order
noted.

z/ The wmponent  shall be mfntabed  in ruch l manner as to insure complete contact
of all nonmetallic parts tith the test fluid 86 wmld be expected under moma
s e r v i c e  c o n d i t i o n s .

3; No leakage is allowed at any time during the test except for the first 15d
minutes of the leakage test of the dry cycle.



Vibration.5.5

5,5&l

_'_. " - . 5.5.2- - .c. -

RcE,^x- ' L, The valve sh&; be subjected to a resonant frequency
suruey of the range specified in the following table in order
to determine if these exists any resonant frequencies of the
parts. If resonance is encountered, the valve shall be mccess-
ively vibrated along the three axes for four hours at the critical . **
frequency.

T h e  v a l v e ,  i n  t h e  cloecd poritiona dull-&e mounted onCvcliaq.
a vibration device, fluid pressure shall be upplied to the inlet
port. The valve shall be subjected to the three vibration scanning
cycle tests contained in the following table:

Vibration Test

Procedure

2 3.
X Y 12
60 o,e,b,a f 60 ~,s.i.j 60 p.8.f.

15 min. 15 'min. 15 min.
i 1

2 12

The vibration test shall be
conducted on the valve along
three mutually perpendicular
axes herein referred  to •~ the
X, Y, and 2 axes; the X mds
being defined 8s lying along
center lines of the valve. The
frequency &all be uniformly
Increased Mth respect to time
through a frequency rage from
10 to 500 c.p.s. with an applied
double mplitude of 0.036 inch
up to 75 c0p.s. md from there an
applied vi'trsfion acceieration
not less ttMUh~10& The
frequency rhall be similarly
decreased such that the
complete cycle is wcomplished
in the specified cycle time.

The test shall also be conducted at pressures of 4 p.s.i.  and
five p.s.i. There shall be no fluid leeluge during the test.
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a a5

56l

5.7

5.7.1

5.7.2

54i7.3

The test strall also be conducted with air pressure varying from
0-S p.s,i. gage at the outlet port. Air lealcage shall not exceed
10 cc. per minute.of free air during the five p.6.L air suction
test.

There shall be no evidence of damage to the valve or loosening of
parts as a result of the test. -.

Proof-?kessureo.-=The  valve sball-~b3&&6  clooed go~ltim md &all. . . . . -L. ,.
be subjected to d fuel pressure of 180 p.6.i.  for a period of one
minute at the inlet port, with the outlet port open to atmospheric
pressure. There rhall be no evidence of permanent distortion or
other damage to the valve. There shall be no external leakage
when the pressure is r&wed to 60 p.6.i.

Reliability Tests. (Cycling Operations) t

The valve shall be dried in an oven at 158O +2O F. forpity.
four hours md then, in the dry condition, be l bjkcd to
2,OOcI complete cycles cf operation.

yet.The valve shall be moistened wfth fuel, rupplied with l
si⌧ inch head of fuel and then be rubjected to 6,000 complete
cycles of operations

I

Post Rtiabilitv Test, Upon completion of the cycling operations,
the valve ohall be rubjected to the me Teat. There &all
be no leakage from any portion of the valve as the result of
the Reliability Test.


